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(57)Abstract: 

PROBLEM TO BE SOLVED: To realize high speed operation by providing 
an insulated gate transistor of double gate structure where first and 
second gate electrodes are short- circuited through a silicide compound 
thereby reducing the resistive component of the gate electrode. 
SOLUTION: In a cell transistor, a silicide compound 451 is formed on the 
surface of a control gate electrode (word line) 318 by a salicide process. 
In a peripheral transistor, upper part of a gate side wall part 329 formed 
on the side face of a double gate structure in order to realize an LDD 
structure is retracted by etching to expose the upper end side wall of a 
first gate electrode 326 and then a salicide process is effected to form a 
silicide compound 461 on the exposed surface of the double gate 
structure. Since the first gate electrode 326 is partially salicidized and 
short-circuited on the surface and beneath a second gate electrode 328, 
a peripheral transistor of double gate structure having high operating 
speed can be realized. 
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NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The semiconductor device characterized by providing the insulated-gate mold transistor of the bilayer 
gate structure where it was formed on the semi-conductor substrate or the semi-conductor layer, and said 
semi-conductor substrate or a semi-conductor layer, and short circuit connection of the lower layer 1st gate 
electrode and the upper 2nd gate electrode was made with the silicide compound. 

[Claim 2] It is the semiconductor device characterized by being formed so that said silicide compound may stand 
in a row on the upper limit section side face of said 1st gate electrode from on the front face of said 2nd gate 
electrode in a semiconductor device according to claim 1. 

[Claim 3] It is the semiconductor device which the lateral portion of the 1 st gate electrode and said 2nd gate 
inter-electrode insulator layer is ****(ing) said insulated-gate mold transistor in a semiconductor device 
according to claim 2, and is characterized by forming said silicide compound so that the opposed face of the 
top-face side edge section of said 1 st gate electrode and the inferior-surface-ofHongue side edge section of 
the 2nd gate electrode may stand in a row in the **** part of the lateral portion of said insulator layer. 
[Claim 4] The semiconductor device characterized by providing insulated-gate mold run JISUTA of a publication 
in claim 1 used as the eel transistor of the bilayer gate structure where it is used as a non-volatile memory cell, 
and a transistor of the circumference circuit field of the array field, on which said eel transistor was 
accumulated thru/or any 1 term of 3. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] It is used for the nonvolatile memory integrated circuit which has the transistor of the 
bilayer gate structure Salicide-ized by a non-volatile memory cell array and its circumference circuit about the 
Salicide structure in the semiconductor device which this invention requires for a semiconductor device, 
especially has the insulated-gate mold transistor of bilayer gate structure. 
[0002] 

[Description of the Prior Art] Drawing 4 and drawing 5 are the sectional views showing the conventional 
examples 1 and 2 of the eel transistor of the eel array field in nonvolatile memory, and the circumference 
transistor of a circumference circuit field. It sets to the nonvolatile memory shown in drawing 4 , and is the 
semi-conductor substrate (or semi-conductor layer) 111 of a memory cell array field. A eel transistor is formed 
upwards and it is the semi-conductor substrate (or semi-conductor layer) 121 of a circumference circuit field. 
The circumference transistor is formed upwards. 

[0003] in this case, said eel transistor — said semi-conductor substrate (or semi-conductor layer) 1 1 1 Gate 
dielectric film (thin tunnel insulator layer) 1 14 formed on the channel field this gate dielectric film 1 14 The 1st 
gate electrode (floating^gate electrode) 115 formed upwards this 1st gate electrode 115 The 1st interlayer 
insulation film 116 formed upwards this 1st interlayer insulation film 116 The 2nd gate electrode (control gate 
electrode) 1 1 7 formed upwards It is said semi-conductor substrate (or semi-conductor layer) 1 1 1 so that it may 
face across said channel field. Drain field 112 and source field 113 alternatively formed in the surface section It 
has and bilayer gate (stack TOGETO) structure is used. 

[0004] Moreover, said circumference transistor is said semi-conductor substrate (or semi-conductor layer) 121. 
Gate dielectric film 124 formed on the channel field This gate dielectric film 124 Gate electrode 125 formed 
upwards It is said semi-conductor substrate (or semi-conductor layer) 121 so that it may face across said 
channel field. Drain field 122 and source field 123 alternatively formed in the surface section It has and gate 
structure is used further. 

[0005] And control gate electrode 1 17 of a eel transistor (word line) Upwards, it is the Salicide compound 118. It 
is formed and is the gate electrode 125 of a circumference transistor. Upwards, it is the Salicide compound 126. 
It is formed and is the control gate electrode (word line) 1 1 7. And reduction-ization of the resistance component 
of the gate electrode 125 is attained. 

[0006] At the nonvolatile memory of drawing 4 , it is the control gate electrode (word line) 1 1 7 of a eel 
transistor. Gate electrode 125 of a circumference transistor It is possible to perform Salicide-ization to 
coincidence to a memory cell array field and a circumference circuit field. 

[0007] However, since the gate structures of a eel transistor and the transistor of a circumference circuit differ 
and the height of a eel transistor and the transistor of a circumference circuit differs, it is difficult to deposit an 
interlayer insulation film on these and to carry out flattening by chemical mechanical polishing (CMP). 
[0008] Therefore, it is necessary to process PEP (photo-etching process), exposure, etc. separately to a 
memory cell array field and a circumference circuit field in a next process, the increment in a routing counter is 
imitated, and trouble arises in processing of contact opening etc. with **. 

[0009] On the other hand, in the nonvolatile memory shown in drawing 5 , the transistor of the same bilayer gate 
(stack TOGETO) structure as drawing 4 is used for the eel transistor of a memory cell array, and the transistor 
of bilayer gate structure is used also for the transistor of a circumference circuit. 

[0010] In addition, the inside of drawing 5 and 21 1 The semi-conductor substrate of a memory cell array field (or 
semi-conductor layer), 221 The semi-conductor substrate (or semi-conductor layer) of a circumference circuit 
field, and 214 Gate dielectric film formed on the channel field of a eel transistor (thin tunnel insulator layer), 215 
The above-mentioned gate dielectric film 214 The 1st gate electrode formed upwards (floating-gate electrode), 
216 The above-mentioned 1st gate electrode 215 The 1st interlayer insulation film formed upwards, 217 The 1st 
interlayer insulation film 216 of the above The 2nd gate electrode formed upwards (control gate electrode), 218 
The above-mentioned control gate electrode 217 (word line) The Salicide compound and 212 which were formed 
upwards And 213 It is the drain field and source field which were alternatively formed in the surface section of 
said semi-conductor substrate (or semi-conductor layer) 211 so that it might face across said channel field. 
[0011] Moreover, 224 Gate dielectric film formed on the channel field of a circumference transistor, 225 The 
above-mentioned gate dielectric film 224 The 1st gate electrode formed upwards, 226 The above-mentioned 1st 
gate electrode 225 The 1st interlayer insulation film formed upwards, 227 The 1st interlayer insulation film 226 of 
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the above The 2nd gate electrode formed upwards, 228 The above-mentioned 2nd gate electrode 227 The 
Salicide compound and 222 which were formed upwards And 223 It is said semi-conductor substrate (or semi- 
conductor layer) 221 so that it may face across said channel field. It is the drain field and source field which 
were alternatively formed in the surface section. 

[0012] It is easy to deposit an interlayer insulation film on these and to carry out flattening by CMP at the 
nonvolatile memory of drawing 5 , since the gate structure of a eel transistor and the transistor of a 
circumference circuit is the same and the height of a eel transistor and the transistor of a circumference circuit 
is the same. 

[0013] Therefore, since it becomes possible to process PEP, exposure, etc. to coincidence to a memory cell 
array field and a circumference circuit field in a next process, there is no loam Lycium chinense and trouble does 
not produce the increment in a routing counter in processing of contact opening etc. 

[0014] Moreover, formation of the gate structure of the nonvolatile memory shown in drawing 5 is faced, and it is 
the floating-gate electrode 215 of a eel transistor. And the 1st (lower layer side) gate electrode 225 of a 
circumference transistor Interlayer insulation film 216 of a eel transistor after forming in coincidence And 
interlayer insulation film 226 of a circumference transistor It forms in coincidence and is the control gate 
electrode (word line) 217 of a eel transistor further. And the 2nd (upper layer side) gate electrode 227 of a 
circumference transistor It forms in coincidence. 

[0015] However, control gate electrode 217 of a next and eel transistor (word line) It is the 2nd gate electrode 
227 of a circumference transistor at the same time it performs Salicide-ization. It is the 1 st gate electrode 225 
of a circumference transistor to coincidence to perform Salicide-ization, although it is possible. Since it is 
impossible, it is disadvantageous to perform Salicide-ization, when reducing the resistance component of the 
gate electrode of a circumference transistor, and improvement in the speed of actuation of a circumference 
transistor is difficult for it. 

[0016] Moreover, at the nonvolatile memory shown in drawing 5 , it is the 2nd gate electrode 227 of a 
circumference transistor. After Salicide-izing The 1st gate electrode 225 of a circumference transistor It is the 
1st gate electrode 225 in order to impress control potential. The process which takes contact to wiring (not 
shown), Or the 1st gate electrode 225 The 2nd gate electrode 227 Short circuit connection is made and it is the 
2nd gate electrode 227. Since the process which takes contact to wiring (not shown) for impressing control 
potential is needed, a routing counter increases and a manufacturing cost becomes high. 
[0017] 

[Problem(s) to be Solved by the Invention] As having described above, when contact is taken to the lower layer 
1st gate electrode, the transistor of the bilayer gate structure which consists of the 2nd gate electrode of the 
upper layer SalicideHzed with the lower layer 1st gate electrode in the circumference circuit field of nonvolatile 
memory etc. is disadvantageous, when the lower layer 1st gate electrode is not SalicideHzed but the resistance 
component of a gate electrode is reduced, and has the trouble that improvement in the speed of operation is 
difficult. Or since the process which makes short circuit connection of the 1st gate electrode and the 2nd gate 
electrode was needed after the Salicide chemically-modified [ of the 2nd gate electrode ] degree, the routing 
counter increased and there was a trouble that a manufacturing cost became high. 

[0018] It was made that this invention should solve the above-mentioned trouble, and has the insulated-gate 
mold transistor of bilayer gate structure, the resistance component of a gate electrode can be reduced, and 
improvement in the speed of operation aims at offering the semiconductor device which becomes possible, 
controls the number of production processes, and can reduce a manufacturing cost. 
[0019] 

[Means for Solving the Problem] The semiconductor device of this invention is formed on a semi-conductor 
substrate or a semi-conductor layer, and said semi-conductor substrate or a semi-conductor layer, and is 
characterized by providing the insulated-gate mold transistor of the bilayer gate structure where short circuit 
connection of the lower layer 1st gate electrode and the upper 2nd gate electrode was made with the silicide 
compound. 
[0020] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained to a detail with 
reference to a drawing. 

[0021] The formation process of the eel transistor of the eel array field of the nonvolatile memory concerning 
the <example 1> example 1 and the circumference transistor of a circumference circuit field is described briefly, 
referring to drawing 1 and drawing 2 . 

[0022] First, as shown in drawing 1 , the bilayer gate structure of the eel transistor of the nMOS mold of bilayer 
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gate structure and a circumference transistor is formed on a p mold Si substrate. 

[0023] Here, it is 31 1. The substrate of a eel array field, and 314 The channel field of a eel transistor, and 315 
The gate dielectric film on the above-mentioned channel field front face, and 316 The 1st gate electrode on the 
above-mentioned gate dielectric film (lower floating-gate electrode), and 317 The 1st interlayer insulation film on 
the above-mentioned floating-gate electrode, and 318 The 2nd gate electrode on the 1st interlayer insulation 
film of the above (upper control gate electrode), and 310 It is a back oxide film. 

[0024] In this case, control gate electrode 318 of a eel transistor It is a part of word line continuously formed so 
that it might stand in a row in the control gate electrode of other eel transistors of the same line of a eel array 
field. 

[0025] Moreover, 321 The substrate of a circumference circuit field, and 324 The channel field of a 
circumference transistor, and 325 The gate dielectric film on the above-mentioned channel field front face, and 
326 The 1st gate electrode on the above-mentioned gate dielectric film (lower gate electrode), and 327 The 1st 
interlayer insulation film on the above-mentioned 1st gate electrode, and 328 The 2nd gate electrode on the 1st 
interlayer insulation film of the above (upper gate electrode), and 320 It is a back oxide film. 
[0026] In this case, the gate electrode 326 of a circumference transistor and 328 When the gate electrode of 
other circumference transistors is what is chosen independently, it is formed according to an individual, but 
when it is what is chosen as other gate electrodes and coincidence of a circumference transistor, it is 
continuously formed so that it may stand in a row mutually. 

[0027] In addition, said each gate electrode 316, 318, 326, and 328 For example, Polycrystal Si is used and an 
impurity is doped. 

[0028] moreover, said eel transistor — not only a p mold Si substrate top but the p type semiconductor layer (p 
well field) top for eel arrays — you may form — a circumference transistor — p — a well or n — a well — you 
may form on a field. 

[0029] Then, they are the semi-conductor substrates (or semi-conductor layer) 31 1 and 321, using bilayer gate 
structure as a mask. The shallow diffusion layer 312 which becomes the surface section with a source drain 
diffusion layer, 313, 322, and 323 It forms. 

[0030] furthermore, the lateral portion of bilayer gate structure — the gate side-attachment-wall section 319 
and 329 forming — this gate side-attachment-wall section 319 and 329 and bilayer gate structure — a mask — 
carrying out — the semi-conductor substrate (or semi-conductor layer) 311 and 321 a surface — the section - 

- the source - a drain — a diffusion layer — becoming — being deep — a diffusion layer — 312 — ' — 313 — ' 

— 322 — ' — 323 — 1 — forming — things — LDD structure — obtaining . 

[0031] In addition, gate dielectric film 325 of the above-mentioned circumference transistor And it is not 
necessary to form LDD structure completely similarly to the gate dielectric film (thin tunnel insulator layer) 315 
of a eel transistor, and LDD structure, and it may be formed according to another process. 
[0032] Thus, after forming LDD structure, the mask of the field of a eel transistor is carried out, and it is the 
gate side-attachment-wall section 329 of a circumference transistor in anisotropic etching (reactive ion 
etching), for example, RIE. And back oxide film 320 of the inside Etching removal of the top-face section is 
carried out, and it is the 1st gate electrode 326 of a circumference transistor. An upper limit section side face is 
exposed. 

[0033] In addition, the 1st gate electrode 326 of a circumference transistor The process at which an upper limit 
section side face is exposed may be performed but [ not after formation of LDD structure which was described 
above ] before formation of LDD structure. In this case, it is the back oxide film 320 to the side face of bilayer 
gate structure. After forming, SiN for the gate side-attachment-wall sections is deposited on the whole surface, 
and it is the gate side-attachment-wall section 319 and 329 to the lateral portion of bilayer gate structure by 
anisotropic etching. It removes so that it may leave, and it is the gate side-attachment-wall section 319 of the 
request by the eel transistor side. Anisotropic etching is interrupted when formed. Furthermore, the mask of the 
field of a eel transistor is carried out, and it carries out by continuing the anisotropic etching to the field of a 
circumference transistor succeedingly, and is the 1st gate electrode 326 of a circumference transistor. It is the 
gate side-attachment-wall section 329 until an upper limit section side face is exposed. When it retreats, you 
may make it end anisotropic etching. 

[0034] Next, the wet etching using NH4F as pretreatment of the Salicide process removes the oxide film of Si 
substrate front face. Then, in order to form Ti silicide compound, for example, Ti (titanium)/TiN (titanium nitride) 
is deposited as a refractory metal. 

[0035] Then, N2 By performing heat treatment predetermined in the inside of an ambient atmosphere, as shown 
in drawing 2 , it is the 2nd gate electrode 318 of a eel transistor. It is TiSi2 451 on a front face. While being 
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formed, it is the 2nd gate electrode 328 of a circumference transistor. A front-face top and the 1st gate 
electrode 326 It is TiSi2 461 on an exposure front face (upper limit section side face). It is formed, moreover — 
the source - a drain — a diffusion layer — becoming — being deep — a diffusion layer — 312 — ' — 313 — ' - 
- 322 — ' — 323 — ' — a top — TiSi — two (not shown) — forming — having . 

[0036] In this case, the 1st interlayer insulation film 327 of a circumference transistor A front face (lateral 
portion 462) Although it originally does not react to Ti, it is the 1st interlayer insulation film 327. It is thin (for 
example, 20nm or less) one. the 2nd gate electrode 328 of a circumference transistor TiSi2 461 of a front face 
The 1st gate electrode 326 TiSi2 461 of the front face of an upper limit section side face it stands in a row (it 
connects electrically) — like — TiSi2 461 It is formed. 

[0037] Then, the SiN side attachment wall 319 which remains by removing Ti (Ti on a SiN side attachment wall 
being included) with unreacted Si by the inside of the mixed liquor of a sulfuric acid and hydrogen peroxide 
solution and 329 Short-circuit of a gate electrode and a source drain diffusion layer is prevented. Furthermore, 
N2 Said TiSi2 451 and 461 are formed into low resistance by performing heat treatment predetermined in the 
inside of an ambient atmosphere. 

[0038] then, the 2nd interlayer insulation film (for example, Si02 the film / BPSG film) — LP(reduced pressure)- 
CVD (vapor growth) — it deposits by law — making — CMP chemical mechanical polish (Chemical Mechanical 
Polishing;CMP) — flattening is performed by law. Then, in order to form the contact section of a source drain 
diffusion layer, the resist pattern for contact hole formation is formed in the 2nd interlayer insulation film by the 
photo-etching method, and opening of the contact hole is carried out by etching the 2nd interlayer insulation film 
by anisotropic etching. 

[0039] Next, Ti film (not shown) is made to deposit all over carrying out sputtering of Ti, for example, and the 

pars basilaris ossis occipitalis of said contact hole being included, and it is N2. Heat treatment predetermined in 

the inside of an ambient atmosphere is performed, and TiN is formed in the front face of said Ti film. 

[0040] Then, in order to embed W (tungsten) at contact hole opening and to form a contact plug, after making W 

deposit on the whole surface with a CVD method, W on the 2nd interlayer insulation film is removed by the CMP 

method. 

[0041] Then, AlCu (aluminum kappa) and Ti/TiN are made to deposit, a resist pattern (not shown) is formed by 

the photo-etching method, and wiring is formed by anisotropic etching by making this into a mask. 

[0042] The nMOS transistor of the bilayer gate structure where the nonvolatile memory concerning the example 

1 shown in drawing 2 formed as described above has LDD (Rheydt Lee doped drain) structure and the Salicide 

structure in the eel transistor and circumference transistor of a eel array field, respectively is used. 

[0043] And a eel transistor is the control gate electrode (word line) 318 by the Salicide process. It is the silicide 

compound 451 on a front face. It is formed. 

[0044] Moreover, a circumference transistor is the gate side-attachment-wall section 329 formed in the lateral 
portion of bilayer gate structure in order to realize LDD structure. Etching retreat of the upper part is carried 
out, and it is the 1st gate electrode 326. The Salicide process is performed after an upper limit section side face 
is exposed. It is the silicide compound 461 on the exposure of bilayer gate structure (on the upper limit section 
side face of the front face of the 2nd gate electrode 328 to the 1st gate electrode 326). It is formed. 
[0045] therefore, the circumference transistor of bilayer gate structure — the 2nd gate electrode 328 A front- 
face top and the lower layer 1st gate electrode 326 a part (on an upper limit section side face) — Salicide — 
since were-izing and it has connected too hastily, it is possible to attain improvement in the speed of operation. 
[0046] And the circumference transistor of bilayer gate structure The 2nd gate electrode 328 It is the 1st gate 
electrode 326 to coincidence at the time of a Salicide chemically-modified degree. A part (on an upper limit 
section side face) is Salicide-ized, and it is the 2nd gate electrode 328. The 1st gate electrode 326 Silicide 
compound 461 Since short circuit connection is made The 2nd gate electrode 328 It is the 1st gate electrode 
326 after a Salicide chemically-modified degree. The 2nd gate electrode 328 The process which makes short 
circuit connection is not needed, but the increment in the number of formation processes of a circumference 
transistor is controlled, and it becomes possible to attain reduction-ization of a manufacturing cost. 
[0047] Furthermore, the 2nd gate electrode 318 of the eel transistor of bilayer gate structure The 2nd gate 
electrode 328 of the circumference transistor of bilayer gate structure And the 1st gate electrode 326 Since it 
becomes possible to Salicide-ize a part (on an upper limit section side face) to coincidence, the increment in the 
number of production processes of nonvolatile memory is controlled, and it becomes possible to attain 
reduction-ization of a manufacturing cost. 
[0048] <Example 2> ( drawing 3 ) 

In the example 2, in case wet etching removes the oxide film of Si substrate front face as pretreatment of the 
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Salicide process compared with an example 1 T by performing exaggerated etching, as shown in drawing 3 The 
gate electrode 326 of a circumference transistor, and 328 The 1st interlayer insulation film 327 of a between It 
is the 1 st gate electrode 326 in the part made to **** a little lateral portion. The top-face side edge section and 
the 2nd gate electrode 328 The points at which an opposed face with the inferior-surface-of^tongue side edge 
section is exposed differ, and since others are the same In drawing 3 , the same sign is given to the same part 
as the inside of drawing 1 and drawing 2 . 

[0049] N2 as described above, after depositing Ti/TiN like an example 1 in the condition of having pretreated By 
performing heat treatment predetermined in the inside of an ambient atmosphere The 2nd gate electrode 318 of 
a eel transistor It is TiSi2 551 on a front face. It is the 2nd gate electrode 328 of a circumference transistor at 
the same time it is formed. A front-face top and the 1st gate electrode 326 It is TiSi2 561 on an exposure front 
face (upper limit section side face). It is formed. Moreover, TiSi2 (not shown) is formed also on a source drain 
diffusion layer and the becoming deep diffusion layer. 

[0050] In this case, the 1st gate electrode 326 of the circumference transistor mentioned above The top-face 
side edge section and the 2nd gate electrode 328 The exposure of the inferior-surface-of-tongue side edge 
section is also TiSi2 562 by the reaction of a polycrystal silicon-gate electrode and Ti. It is formed. 
[0051] Thereby, it is said 1st interlayer insulation film 327. It is the 1st gate electrode 326 in the part into which 
the lateral portion became depressed. The top-face side edge section and the 2nd gate electrode 328 It is said 
silicide compound 562 so that an opposed face with the inferior-surface-of-tongue side edge section may stand 
in a row. It is formed. The 2nd gate electrode 328 of a circumference transistor TiSi2 561 of a front face The 1st 
gate electrode 326 TiSi2 561 of the front face of an upper limit section side face It stands in a row. Then, Si 
removes unreacted Ti and is N2 further. By performing heat treatment predetermined in the inside of an ambient 
atmosphere, it is said TiSi2. Low resistance is formed. Also in the nonvolatile memory of the above-mentioned 
example 2, the same effectiveness as the nonvolatile memory of said example 1 is acquired. 
[0052] In addition, although said example 1 explained the transistor with Ti Salicide structure, this invention can 
be applied also to a transistor with the Salicide structure of refractory metals other than Ti, such as Co, Pt, and 
nickel. 

[0053] Moreover, since it may react to refractory metals other than Ti in case the silicide compound of 
refractory metals other than Ti is formed although it is suitable for formation of Ti Salicide structure, it replaces 
with the SiN side-attachment-wall section in this case, and the SiN side-attachment-wall section is Si02. It is 
desirable to form the side-attachment-wall section. 

[0054] Moreover, in said examples 1 and 2, although the case where a silicide compound layer is formed also on 
the deep diffusion layer for source drains has been described, also when not forming a silicide compound layer 
on the deep diffusion layer for source drains, it is possible to apply this invention. 

[0055] In addition, this invention is formed not only the nonvolatile memory that has the eel transistor of bilayer 
gate structure like the above-mentioned example but on a semi-conductor substrate or a semi-conductor layer, 
and can be applied to the semiconductor device which has the insulated-gate mold transistor of the bilayer gate 
structure where short circuit connection of the upper 2nd gate electrode and the lower layer 1st gate electrode 
was made with the silicide compound. 

[0056] In more detail the semiconductor device of this invention A semi-conductor substrate or a semi- 
conductor layer, The gate dielectric film alternatively formed in the front face of said semi-conductor substrate 
or a semi-conductor layer, The 1st gate electrode formed on said gate dielectric film, and the 1st interlayer 
insulation film formed on said 1st gate electrode, The silicide compound formed so that it might stand in a row 
on the upper limit section side face of said 1 st gate electrode from on the front face of the 2nd gate electrode 
formed on said 1st interlayer insulation film, and said 2nd gate electrode, It is characterized by providing the 
drain source field alternatively formed in the surface section of said semi-conductor substrate or a semi- 
conductor layer so that it might face across the channel field of the lower part of said 1st gate electrode. 
[0057] In this case, the gate side-attachment-wall section is formed in the side face of said 1 st gate electrode, 
and the above-mentioned transistor may have LDD structure. 
[0058] 

[Effect of the Invention] The resistance component of a gate electrode can be reduced by having the insulated- 
gate mold transistor of the bilayer gate structure where short circuit connection of the lower layer 1st gate 
electrode and the upper 2nd gate electrode was made with the silicide compound according to this invention, as 
mentioned above, improvement in the speed of operation can be attained, the number of production processes 
can be controlled, and the semiconductor device which can reduce a manufacturing cost can be offered. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The sectional view showing a part of example of the formation process of the eel transistor of the 
eel array field of the nonvolatile memory concerning the example 1 of this invention, and the circumference 
transistor of a circumference circuit field. 

[Drawing 2] The sectional view showing the process following the process of drawing 1 . 
[Drawing 3] The sectional view showing the eel transistor of the eel array field of the nonvolatile memory 
concerning the example 2 of this invention, and the circumference transistor of a circumference circuit field. 
[Drawing 4] The sectional view showing the conventional example 1 of the eel transistor of the eel array field in 
nonvolatile memory, and the circumference transistor of a circumference circuit field. 

[Drawing 5] The sectional view showing the conventional example 2 of the eel transistor of the eel array field in 
nonvolatile memory, and the circumference transistor of a circumference circuit field. 
[Description of Notations] 

326 — 1 st Gate Electrode, 

327 — 1st Interlayer Insulation Film, 

328 — 2nd Gate Electrode, 

329 — SiN Side-Attachment-Wall Section, 

322\ 323* — Deep diffusion layer for the drain sources, 
461 — Ti silicide compound. 
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